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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

An exhaust gas cleaning catalyst which is an exhaust gas cleaning catalyst with which a metallic oxide particle comes to 
support rhodium, and has the central part where said metallic oxide particle includes comparatively many Seria, and an 
outer skin part containing comparatively many zirconia. 
[Claim 2] 

The exhaust gas cleaning catalyst according to claim 1 which said central part and said outer skin part become from two 
or more primary particles, respectively. 
[Claim 3] 

The exhaust gas cleaning catalyst according to claim 1 or 2 whose molar fraction of cerium is 35-mol% - 50-mol% based 
on the total number of mols of cerium in said metallic oxide particle, and a zirconium. 
[Claim 4] 

The exhaust gas cleaning catalyst according to any one of claims 1 to 3 whose molar fraction of cerium and a zirconium is 
at least 85-mol% in total based on the total number of mols of metal in said metallic oxide particle. 
[Claim 5] 

The exhaust gas cleaning catalyst according to any one of claims 1 to 4 in which said metallic oxide particle has the mean 
particle diameter below 10 micrometers. 
[Claim 6] 

The exhaust gas cleaning catalyst according to any one of claims 1 to 5 by which at least one sort of elements chosen as 
said central part including comparatively many Seria from a group which consists of alkaline-earth metals and rare earth 
are added. 
[Claim 7] 

The exhaust gas cleaning catalyst according to any one of claims 1 to 6 by which at least one sort of elements chosen 
from a group which becomes said outer skin part containing comparatively many zirconia from alkaline-earth metals and 
rare earth are added. 
[Claim 8] 

Sol which contains at least a colloidal particle of Seria and a colloidal particle of zirconia which have an isoelectric point 
different, respectively is provided, 

pH of said sol is brought close to an isoelectric point of a colloidal particle of said Seria rather than an isoelectric point of a 
colloidal particle of said zirconia, and a colloidal particle of said Seria is made to condense. 

pH of said sol is brought close to an isoelectric point of a colloidal particle of said zirconia rather than an isoelectric point of 
a colloidal particle of said Seria, and the circumference of a colloidal particle of said condensed Seria is made to condense 
a colloidal particle of said zirconia. 

drying and calcinating an obtained aggregate and obtaining a metallic oxide particle which has the central part including 
comparatively many Seria and an outer skin part containing comparatively many zirconia - and 
Said obtained metallic oxide particle is made to support rhodium, 
******, a manufacturing method of an exhaust gas cleaning catalyst. 



[Translation done.] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje7atw_u 10/26/2009 



Page 1 of 1 



JP,2005-313028,A [DETAILED DESCRIPTION] 



Page 1 of 9 



* NOTICES * 

i 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention relates to an exhaust gas cleaning catalyst and a manufacturing method for the same. 

[Background of the Invention] 

[0002] 

Although nitrogen oxides (NO x ), carbon monoxide (CO), hydrocarbon (HC), etc. are contained in the exhaust gas from 
internal-combustion engines, such as an automobile engine, these substances are removable according to the exhaust 
gas cleaning catalyst which can return NO x> while oxidizing CO and HC. As a typical thing of an exhaust gas cleaning 
catalyst, the three way component catalyst etc. which made porous metal oxide carriers, such as gamma-alumina, support 
the precious metals, such as platinum (Pt), rhodium (Rh), and palladium (Pd), are known. 
[0003] 

Although this metallic-oxide carrier could be made from various materials, in order to obtain high surface area 
conventionally, it was common to have used alumina (aluminum 2 0 3 ). However, in order to promote purification of exhaust 
gas in recent years using the chemical nature of a carrier, Using it is also proposed without combining other materials with 
various Seria (Ce0 2 ), zirconia (Zr0 2 ), titanium (Ti0 2 ), etc., combining alumina. 
[0004] 

For example, in order to absorb change of the oxygen density in exhaust gas and to heighten the exhaust gas cleaning 
capacity of a three way component catalyst, When the oxygen density in exhaust gas is high, occlusion of the oxygen is 
carried out, and using the material which has the oxygen occlusion ability (OSC ability) which emits oxygen when the 
oxygen density in exhaust gas is low as a carrier for an exhaust gas cleaning catalyst is performed, it is [ which has OSC 
ability ] Seria which is typical as a material. 
[0005] 

In order for oxidation of CO and HC and reduction of NO x to advance efficiently by operation of a three way component 
catalyst, It is preferred to absorb change of the oxygen density in exhaust gas, and to maintain the oxygen density near 
theoretical air fuel ratio, since it is required for the air-fuel ratio of an internal-combustion engine to be theoretical air fuel 
ratio (SUTOIKI), in order that a three way component catalyst may demonstrate exhaust gas cleaning capacity. According 
to research in recent years, since compatibility of Seria with the precious metals it not only has OSC ability, but supported 
on it, especially platinum is strong, it is found out that the grain growth (sintering) of these precious metals can be 

controlled. 
[0006] 

Thus, although Seria has desirable character about use by an exhaust gas cleaning catalyst, it may not have the heat 
resistance needed in this use. Therefore, the method of intercrystallizing Seria and zirconia and improving heat resistance 
is developed. 
[0007] 

For example, the exhaust gas cleaning catalyst which made the carrier which comprises an outer skin part which uses as 
the main ingredients the central part which uses Seria as the main ingredients, and zirconia support the precious metals 
with the patent documents 1 is indicated. According to the exhaust gas cleaning catalyst of these patent documents 1 , it is 
supposed that OSC ability is provided by the Seria zirconia solid solution of the interface of Seria of the central part and 
the central part, and an outer skin part, and heat resistance can be provided by the zirconia of an outer skin part. 
[0008] 
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Use of the zirconia as catalyst support particles is known from the former, and if especially a zirconia particle is made to 
support rhodium, it is known that the capability to generate hydrogen by steam reforming will become large as compared 
with the case where an alumina particle is made to support rhodium (for example, patent documents 2). 
[0009] 

[Patent documents 1] JP, 2003-277060, A 
[Patent documents 2] JP,2002-346386,A 
[Description of the Invention] 
[Probtem(s) to be Solved by the Invention] 
[0010] 

In this invention, the OSC ability by Seria and the heat resistance by zirconia are combined good, and also the function as 

a catalyst provides a good exhaust gas cleaning catalyst by operation of the combination of rhodium and zirconia in spite 

of existence of Seria. 

[Means for Solving the Problem] 

[0011] 

An exhaust gas cleaning catalyst of this invention is an exhaust gas cleaning catalyst with which a metallic oxide particle 
comes to support rhodium, it has the central part where a metallic oxide particle includes comparatively many Seria, and 
an outer skin part containing comparatively many zirconia, and especially the central part and an outer skin part consist of 
two or more primary particles, respectively. 
[0012] 

According to the exhaust gas cleaning catalyst of this invention, a metallic oxide particle which has the central part 
including comparatively many Seria and an outer skin part containing comparatively many zirconia can attain OSC ability 
by Seria of the central part, and high heat resistance by zirconia of an outer skin part. Combination of zirconia of an outer 
skin part and rhodium supported there can attain an outstanding catalysis. 
[0013] 

Expression "it contains comparatively mostly" used about a metallic oxide which the central part and an outer skin part 
contain is used about a molar fraction based on the total number of mols of metal in each of the central part and an outer 
skin part. Therefore, for example, "the central part including comparatively many Seria" means that a molar fraction of 
cerium (Ce) which constitutes Seria in the central part is higher than a molar fraction of cerium in an outer skin part. 
[0014] 

In one mode of an exhaust gas cleaning catalyst of this invention, a molar fraction of cerium is 35-mol% - 50-mol%, 
especially 45-mol% - 48-mol% based on the total number of mols of cerium in a metallic oxide particle, and a zirconium. 
[0015] 

moreover - being based on the total number of mols of metal in a metallic oxide particle in one mode of everything but an 
exhaust gas cleaning catalyst of this invention - a molar fraction of cerium and a zirconium - the sum total - at least 85- 
mol% - especially - at least 90-mol% - it may be at least 95-mol% more nearly especially 
[0016] 

According to these, OSC ability by Seria of the central part and high heat resistance by zirconia of an outer skin part can 

be attained good. 

[0017] 

In one mode of everything but an exhaust gas cleaning catalyst of this invention, a metallic oxide particle has the mean 
particle diameter below less than 10 micrometers, less than 5 micrometers, less than 1 micrometer, less than 500 nm, less 
than 200 nm, less than 100 nm, or 50 nm. 
[0018] 

In one mode of everything but an exhaust gas cleaning catalyst of this invention, at least one sort of elements chosen as 
the central part including comparatively many Seria from a group which consists of alkaline-earth metals and rare earth, 
especially yttrium are added. 
[0019] 

According to this, heat-resistant improvement in the central part and improvement of OSC ability including comparatively 

many Seria can be attained. 

[0020] 

In one mode of everything but an exhaust gas cleaning catalyst of this invention, at least one sort of elements chosen from 
a group which becomes an outer skin part containing comparatively many zirconia from alkaline-earth metals and rare 
earth, especially yttrium are added. 
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[0021] 

According to this, the oxygen conductivity of an outer skin part is improved and OSC ability by Seria of the central part can 

be utilized good. According to this, the heat resistance of an outer skin part is improved. 

[0022] 

A manufacturing method of an exhaust gas cleaning catalyst of this invention provides sol which contains at least a 
colloidal particle of Seria and a colloidal particle of zirconia which have an isoelectric point different, respectively, and it pH 
of; sol, It brings close to an isoelectric point of a colloidal particle of Seria rather than an isoelectric point of a colloidal 
particle of zirconia, Make a colloidal particle of Seria condense and pH of; sol is brought close to an isoelectric point of a 
colloidal particle of zirconia rather than an isoelectric point of a colloidal particle of Seria, Make the circumference of a 
colloidal particle of condensed Seria condense a colloidal particle of zirconia, and an aggregate; Obtained is dried and 
calcinated, It includes making a metallic oxide particle which obtained a metallic oxide particle which has the central part 
including comparatively many Seria and an outer skin part containing comparatively many zirconia, and was; Obtained 
support rhodium. 
[0023] 

According to a method of this invention, it is an exhaust gas cleaning catalyst with which a metallic oxide particle comes to 
support rhodium, It has the central part where a metallic oxide particle includes comparatively many Seria, and an outer 
skin part containing comparatively many zirconia, and an exhaust gas cleaning catalyst which the central part and an 
outer skin part become from two or more primary particles, respectively can be acquired. 
[0024] 

The metallic oxide particle obtained here can have the mean particle diameter below comparatively small less than 
particle diameter, for example, 10 micrometers, less than 5 micrometers, less than 1 micrometer, less than 500 nm, less 
than 200 nm, less than 100 nm, or 50 nm. For example, when sol actually used as a raw material has the mean particle 
diameter which is about 5 nm, mean particle diameter of a metallic oxide particle compounded by a method of this 
invention is made to 50 nm or less. Since such comparatively small particle diameter is accompanied by a comparatively 
thin outer skin part, although good OSC ability by Seria of the central part is used, it is useful in spite of existence of an 
outer skin part. 
[0025] 

Here, terms "colloidal particle" are particles which have the metal combined with a metallic oxide or oxygen currently 
distributed in a fluid, especially water, and mean what generates a metallic oxide by removing and calcinating carrier fluid. 
Especially generally this the "colloidal particle" can obtain what is understood 1-1000 nm as what has a diameter of 1-500 
nm, for example, has a diameter below less than 100 nm or 50 nm. 
[0026] 

Here, a term "sol" means a dispersed system which makes carrier fluid which is a fluid come to distribute a colloidal 
particle, and may be mentioned as a colloidal solution. Although it is common that it is water as for carrier fluid contained 
in sol, it can also contain organic dispersion media, such as alcohol and an acetylacetone, if needed. 
[Best Mode of Carrying Out the Invention] 
[0027] 

This invention is explained using drawing 1 and 2. Drawing 1 and 2 are the sectional views of the metallic oxide particle of 

this invention here, respectively. 

[0028] 

As shown by this drawing 1 , the exhaust gas cleaning catalyst of this invention has the central part 1 including 
comparatively many Seria and the outer skin part 2 containing comparatively many zirconia, and this outer skin part 2 
comes to support the rhodium 3. Here, the central part 1 and the outer skin part 2 may consist of two or more primary 
particles (1a, 2a), respectively, as drawing 2 shows. 
[0029] 

This metallic oxide particle can have the mean particle diameter below less than 10 micrometers, less than 5 micrometers, 

less than 1 micrometer, less than 500 nm, less than 200 nm, less than 100 nm, or 50 nm, for example. 

[0030] 

The boundary between the central part 1 and the outer skin part 2 may not necessarily be clear, and the presentation may 
appear as a portion which is changing gradually. The boundary parts of the central part 1 and the outer skin part 2 may be 
a mixture of Seria and zirconia, especially a solid solution. Although it is shown by drawing 1 that the outer skin part 2 is 
continuation, this may be discontinuous as shown in drawing 2 . 
[0031] 
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When the central part and an outer skin part consist of two or more primary particles, respectively, these primary particles 
may correspond to the colloidal particle in the sol, when forming the metallic oxide particle of this invention from sol, and 
may not have having a clear boundary between each primary particle, either. 
[0032] 

The outer skin part or the central part of a metallic oxide particle of this invention can contain the metal chosen from the 
group which consists of metal, for example, alkaline-earth metals, and rare earth elements other than cerium (Ce) and a 
zirconium (Zr), especially yttrium (Y). The metallic oxide containing these alkaline-earth metals and a rare earth element, 
especially yttrium has the tendency to provide the heat resistance excellent in zirconia, Seria, and/or the Seria zirconia 
solid solution. 
[0033] 

It can carry out the coat of the exhaust gas cleaning catalyst of this invention to a monolith carrier, for example, a ceramic 

honeycomb, and itself can not only be fabricated and used for it, but can use it for it. 

[0034] 

Although the exhaust gas cleaning catalyst of this invention can be manufactured by arbitrary methods, it can manufacture 

especially by the method of this invention. 

[0035] 

Below, each process of the method of this this invention is explained. 
[0036] 

[Offer of mixed sol] 

In the method of this this invention, the sol which contains at least the colloidal particle of Seria and the colloidal particle of 

zirconia which have an isoelectric point different, respectively first is provided. 

[0037] 

As concrete sol, the substance which was able to obtain a metaled alkoxide, acetylacetonato, acetate, a nitrate, etc. by 
hydrolyzing and condensing can be mentioned, zirconia - sol and ceria - sol like sol is a publicly known material, and can 
also obtain what is marketed. 
[0038] 

The sol of the metallic oxide currently generally sold has an isoelectric point of the colloidal particle to contain, and pH 
which separated, the colloidal particle contained by it repels it electrostatically mutually, and he is trying to prevent 
condensation. That is, in the sol containing the colloidal particle which has an isoelectric point in the alkali side, it is 
stabilizing by making sol into acidity (acid stabilization sol). In the sol containing the colloidal particle which has an 
isoelectric point in the acidity side, it is stabilizing by making sol into alkalinity (alkali stabilization sol). 
[0039] 

The isoelectric point of this colloidal particle is not limited by the material like the oxide which constitutes particles itself, 
and can be arbitrarily set up here by the surface treatment of a colloidal particle, especially the surface treatment of the 
colloidal particle by an organic compound. Therefore, the colloidal particle of Seria used by the method of this invention 
and zirconia can be arbitrarily chosen so that it may have pH suitable for the method of this invention. Therefore, for 
example, pH of the isoelectric point of these colloidal particles can choose four or more three or more as separated five 
especially more nearly especially or more. 
[0040] 

Although the isoelectric point of a required colloidal particle can be obtained by arbitrary methods about operation of the 

method of this invention, it can measure, for example with electrophoresis light scattering measurement. 

[0041] 

The sol containing at least two kinds of colloidal particles which can be used by the method of this invention can be 
obtained by mixing especially different sol, although it can obtain by arbitrary methods. The mixture ratio of these colloidal 
particles can be arbitrarily determined depending on the character of the metallic oxide particle considered as a request. 
[0042] 

Alkaline-earth metals with preferred making it contain in a metallic oxide particle and an element like rare earth can be 
contained in metal salt not only as a colloidal particle, and can make sol contain them also as a nitrate in the method of 
this invention. 
[0043] 

[Condensation of the 1st colloidal particle] 

pH of sol is brought close to the isoelectric point of the colloidal particle of Seria rather than the isoelectric point of the 
colloidal particle of zirconia, and the colloidal particle of Seria is made to condense in the method of this this invention 
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next. 
[0044] 

As mentioned above, the sol of the metallic oxide currently generally sold has an isoelectric point of the colloidal particle to 
contain, and pH which separated, and a colloidal particle repels it electrostatically mutually and he is trying for it to prevent 
condensation. 
[0045] 

Therefore, in the sol containing the colloidal particle of Seria, and the colloidal particle of zirconia, pH of sol like [ in the 
method of this invention ] to near the isoelectric point of the colloidal particle of Seria, For example, the isoelectric 
point**1.0 and rebounding electric [ between particles ] when it is made to change even more nearly especially within the 
limits of the isoelectric point**0.5 in which the F-potential of the colloidal particle of this Seria becomes small become 
small, and condensation of the colloidal particle of Seria is promoted by it. Here, since pH of sol is comparatively 
separated from the isoelectric point of the colloidal particle of zirconia, the colloidal particle of zirconia has comparatively 
large F-potential, therefore condensation of the colloidal particle of zirconia is controlled. 
[0046] 

If pH of sol is fluctuated so that the isoelectric point of the colloidal particle which you are going to make it condense may 
be passed when making a colloidal particle condense. When pH of sol passes this isoelectric point, the F-potential of this 
colloidal particle becomes zero, therefore condensation of this colloidal particle can be ensured. 
[0047] 

Regulation of pH of sol can be performed by adding arbitrary acid or alkali. For example, as acid, mineral acid, for 
example, nitric acid, chloride, etc. can be used, and an ammonia solution, sodium hydroxide, etc. can be used as alkali. 
Regulation of pH of sol can also be attained by only mixing two or more sorts of sol. 
[0048] 

The regulation of pH of this sol can add and attain acid or alkali to sol, measuring pH of sol with a pH meter. This 
measures the quantity of acid required for pH regulation, or alkali using the sol sampled beforehand, determines the 
quantity of the acid needed based on it for the whole sol, or alkali, and can attain it also by adding to the whole sol. 
[0049] 

[Condensation of the 2nd colloidal particle] 

Next, pH of sol is brought close to the isoelectric point of the colloidal particle of zirconia rather than the isoelectric point of 
the colloidal particle of Seria, and the circumference of the colloidal particle of condensed Seria is made to condense the 
colloidal particle of zirconia in the method of this this invention. 
[0050] 

Thus, if pH of the sol containing the colloidal particle of condensed Seria is fluctuated to near the isoelectric point of the 
colloidal particle of zirconia, Shortly, the F-potential of the colloidal particle of zirconia becomes small, electric rebounding 
between particles becomes small, and condensation of the colloidal particle of zirconia is promoted by it. Here, since pH of 
sol is comparatively separated from the isoelectric point of the colloidal particle of Seria, condensation of the colloidal 
particle of Seria is controlled and the colloidal particle of zirconia deposits on the circumference of the colloidal particle of 

Seria. 
[0051] 

About regulation of pH of sol, it is the same as that of the case of condensation of above-mentioned Seria. 
[0052] 

[Desiccation and calcination of an aggregate] 

Thus, by drying and calcinating the floe obtained, the metallic oxide particle which has the central part including 
comparatively many Seria and an outer skin part containing comparatively many zirconia, and the central part and an 
outer skin part become from two or more primary particles, respectively can be obtained. 
[0053] 

Removal and desiccation of carrier fluid from sol can be performed at arbitrary methods and arbitrary temperature. This 
puts sol into 120 ** oven, and can attain it. Thus, the raw material which was able to obtain carrier fluid from sol by 
removing and drying can be calcinated, and a metallic oxide particle can be obtained. This calcination can be performed at 
the temperature generally used in metallic-oxide composition, for example, the temperature of 500-1 100 *\ 
[0054] 

[Support of rhodium] 

The obtained metallic oxide particle is made to support rhodium with the method of this this invention at the end. 
[0055] 
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Support of rhodium to a metallic oxide particle can be performed using a publicly known method arbitrarily. Water 
absorption support of this can be carried out, it can dry and calcinate the solution containing the salt and/or complex salt of 
rhodium, for example, nitric acid rhodium solution, and can be performed. The holding amounts of rhodium to a metallic 
oxide particle may be 0.01 to 5 mass %, especially 0.1 to 2 mass % to a metallic oxide particle. 
[0056] 

Hereafter, although this invention is further explained based on an example, this invention is not limited to these. 

[Example] 

[0057] 

The pH meter was used and measurement of pH of the sol in the following experiments was performed by immersing a pH 
meter electrode in sol directly. 
[0058] 
[Example 1] 

The central part includes comparatively many Seria, and an outer skin part obtains the metallic oxide particle 
(Ce02:Zr0 2 :Y 2 03=45:52:3 (mole ratio)) containing comparatively many zirconia, and rhodium is supported with this 

example to this. 
[0059] 

alkali stabilization ceria - sol (isoelectric point pH3.5), acid stabilized zirconia sol (isoelectric point pH8.5), and yttria - sol 
is mixed so that it may become the above-mentioned mole ratio, mixed sol was made into acidity and Seria was made to 
condense by it Then, agitating, the ammonia (NH 3 ) solution of 5M was dropped, pH was set to 1 1 , and zirconia was made 
to condense. The dry matter obtained by drying this solution over 24 hours at 120 ** was calcinated over 5 hours at 700 **, 
and the metallic oxide particle was obtained. 
[0060] 

Thus, make the obtained metallic oxide particle into weight, and 6 times as much distilled water was made to distribute it, 
and as rhodium became 0.5 % of the weight to the metallic oxide particle, it added the zirconium nitrate solution, and it 
agitated over 1 hour. Moisture was dried at 120 more ** and it calcinated over 2 hours at 500 **. The acquired catalyst was 
fabricated to the pellet type of 1 mm square, and it used for the quality assessment. 

[0061] 
[Example 2] 

In this example, the catalyst was acquired like Example 1 except for having set the mole ratio of the ingredient of a 
metallic oxide particle to Ce0 2 :Zr0 2 :Y 2 0 3 =48:49:3. 

[0062] 
[Example 3] 

In this example, the catalyst was acquired like Example 1 except for having set the mole ratio of the ingredient of a 
metallic oxide particle to Ce0 2 :Zr0 2 :Y 2 0 3 =25:72:3. 

[0063] 
[Example 4] 

In this example, the catalyst was acquired like Example 1 except for having set the mole ratio of the ingredient of a 
metallic oxide particle to CeO 2 :ZrO 2 :Y 2 O 3 =50:47:3. 

[0064] 
[Example 5] 

In this example, the catalyst was acquired like Example 1 except for having set the mole ratio of the ingredient of a 
metallic oxide particle to Ce0 2 :Zr0 2 :Y 2 0 3 =55:42:3. 

[0065] 
[Example 6] 

In this example, the catalyst was acquired like Example 1 except for having set the mole ratio of the ingredient of a 

metallic oxide particle to Ce0 2 :Zr0 2 :Y 2 0 3 =75:22:3. 

[0066] 

[Comparative example 1] 

In this comparative example, the catalyst was acquired like Example 1 except for having used the zirconia particle as a 

metallic oxide particle. 

[0067] 

[Comparative example 2] 
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In this comparative example, the catalyst was acquired like Example 1 except for having used Seria particles as a metallic 

oxide particle. 

[0068] 

[Comparative example 3] 

The same metallic oxide particle (Ce0 2 :Zr0 2 :Y 2 0 3 =45:52:3 (mole ratio)) as Example 1 is obtained, and platinum is 

supported with this comparative example to this. 
[0069] 

Make into weight the metallic oxide particle obtained like Example 1 , and 6 times as much distilled water was made to 
distribute it, and as platinum became 0.5 % of the weight to the metallic oxide particle, it added the dinitrodiammine 
platinum solution, and it agitated over 1 hour. Moisture was dried at 120 more ** and it calcinated over 2 hours at 500 **. 
The acquired catalyst was fabricated to the pellet type of 1 mm square, and it used for the quality assessment. 
[0070] 

[Catalyst performance evaluation] 

Rich gas and lean gas of the presentation of Table 1 were changed for every minute, and durability was performed over 5 
hours at 1,000 **. Temperature up of these gases was carried out to the catalyst which performed durability, changing rich 
gas and lean gas of a presentation of Table 1 at 1 Hz, and the -temperature (HOT50) from which the purifying rate of HC 
(hydrocarbon) will be 50%. was investigated. CO (2%) and 0 2 (1%) were changed at intervals of 1 minute, and OSC ability 
(oxygen storage capacity) (0 2 mmo! / carrier - g) was computed from the C0 2 yield when circulating CO. Specific surface 
area (SSA) was measured using the BET one point method for BET method. The obtained result is shown in Table 2 and 
drawing 3 - 5. 
[0071] 
[Table 1] 




[0072] 
[Table 2] 
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[0073] 

The catalyst of Examples 1-6 is maintaining comparatively large surface area, providing OSC ability so that clearly from 
Table 2, drawing 3 , and 4. In these Examples 1-6, Examples 1 and 2 whose Seria content is 45-mol% and 48-mol%, 
respectively have combined large OSC ability and large surface area, and it shows HC-T50 low temperature, i.e., the 
outstanding low temperature catalyst activity, especially ( drawing 5 ). 
[0074] 

The comparative example 3 (with a circle [ white ] shows drawing 3 - 5) is the exhaust gas cleaning catalyst which made 
the same metallic oxide particle as Example 1 which shows HC-T50 best temperature in Examples 1-6 support platinum 
as mentioned above. Examples 1-6 of this invention all show HC-T50 temperature lower than this comparative example 3. 
This shows that it is dramatically useful to make the metallic oxide particle which has the central part including 
comparatively many Seria and an outer skin part containing comparatively many zirconia support rhodium. 
[Brief Description of the Drawings] 
[0075] 

[Drawing 1] lt is a sectional view showing one mode of the metallic oxide particle of this invention. 

[Drawing 2]lt is a sectional view showing the metallic oxide particle of other modes of this invention. 

[Drawing^] It is a figure showing the relation of the OSC ability of the Ce0 2 content of the catalyst of an example and a 

comparative example, and a carrier. 

[Drawing 4] It is a figure showing the relation of the specific surface area of the Ce0 2 content of the catalyst of an example 
and a comparative example, and a carrier. 

[ Drawing 5] lt is a figure showing the relation between the Ce0 2 content of the catalyst of an example and a comparative 

example, and HC-T50 temperature. 
[Description of Notations] 
[0076] 

1 - Central part 

1a - Primary particles which constitute the central part 

2 - Outer skin part 
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2a - Primary particles which constitute an outer skin part 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 
[0075] 

[Drawing 1] lt is a sectional view showing one mode of the metallic oxide particle of this invention. 

[Drawing 2 ]lt is a sectional view showing the metallic oxide particle of other modes of this invention. 

[Drawing 3] it is a figure showing the relation of the OSC ability of the Ce0 2 content of the catalyst of an example and a 

comparative example, and a carrier. 

[Drawing 4] lt is a figure showing the relation of the specific surface area of the Ce0 2 content of the catalyst of an example 
and a comparative example, and a carrier. 

[Drawing 5] lt is a figure showing the relation between the Ce0 2 content of the catalyst of an example and a comparative 
example, and HC-T50 temperature. 
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